The research was carried out in three types of habitats located in the seasonally flooded area of the Vistula River within Wielka Kępa Ostromecka Reserve: Salicetum albo-fragilis, Fraxino-Alnetum and Populetum albae. In the soil of Salicetum albo-fragilis Veigaia nemorensis and Trichouropoda ovalis were abundant, while Fraxino-Alnetum was dominated by Rhodacarellus silesiacus, and Populetum albae was overwhelmed by Rhodacarellus silesiacus and Dinychus inermis. Only between the Mesostigmata communities populating Fraxino-Alnetum and Populetum albae there were no statistically significant differences recorded in the distribution of abundance. The most similar, from the qualitative, quantitative and qualitative-quantitative point of view were Mesostigmata communities inhabiting Fraxino-Alnetum and Populetum albae. The numerous occurrence of Rhodacarellus silesiacus population in the soil of Fraxino-Alnetum and Populetum albae is most probably the result of succession changes within those habitats, and the species itself can be seen as an indicator of those habitats undergoing the process of a riparian forest transforming into an oak-hornbeam forest vegetation type.
INTRODUCTION
Up until now, acarological research attempting to characterize synecological mite groups occurring in particular environmental conditions has only been carried out regarding the Cryptostigmata. Their occurrence depending on the combination of ecological factors was studied by, among others, strenZke (1952 ( ), raJski (1961 ( , 1968 ( , 1970 , Wood (1967 Wood ( ) and niedbała (1969 Wood ( , 1976 . Apart from the aforementioned authors highlighting particular synecological groups called synusia (e.g. Hydrozetes lemnae synusium of underwater mosses and eutrophic reservoir algae), raJski (1961) also studied the succession of Cryptostigmata communities taking place simultaneously, although with some delay, with the succession of vegetative communities. Information concerning the synusia of the Mesostigmata only appear in Wood (1967) , where in the synusium inhabiting the litter under the Sesleria he also lists, except the Oppiella obsoleta (Cryptostigmata), the Rhodacarus roseus (Mesostigmata: Rhodacaridae). Among the Gamasina we know species preferring mainly high humidity level habitats, such as e.g. Platyseius italicus, Veigaia transisalae or species of the Cheiroseius genus (e.g. bukoWski et al. 2002; kaCZMarek & Marquardt 2004 , 2007a , yet there has been hitherto no attempt to generalize the system of habitat valorization by mite communities of that group.
The following paper aims at defining the diversity of communities inhabiting various types of seasonally flooded riparian forests of the Vistula River area as well as attempting to valorize the habitats using Mesostigmata communities found there.
MATERIAL AND METHODS
The study was carried out in three types of riparian forests: willow Salicetum albo-fragilis (Saf), alder and ash Fraxino-Alnetum (FA) and aspen Populetum albae (Pa) within Wielka Kępa Ostromecka Reserve (53.14N, 18.18E) .
Salicetum albo-fragilis developed in a topographic depression and, dominated by Urtica dioica, was characterized by the occurrence of riverside shrubs including Humulus lupulus and Calystegia sepium.
The remaining studied riparian habitats were located slightly higher and alluded to habitats undergoing the process of a riparian forest transforming into an oak-hornbeam forest vegetation type. Fraxino-Alnetum was dominated by Ulmus minor and its rich shrubs layer was mainly composed of Padus avium and Cornus sanguinea. The relatively weakly developed undergrowth contained oak-hornbeam forests species, including Ficaria verna, and Aegopodium podagraria was the most numerous. Apart from nitrophilous shrub species of forest edges and dogwood seedlings there were recorded no other accompanying species. As for Populetum albae, it was floristically richer. Both oak-hornbeam forests species and nitrophilous shrubs of forest edges were numerous there. Characteristic species --Salix alba and Populus nigra -were represented by single old trees and other tree species were not recorded. That community basically lost its riparian character and its species composition was similar to that of an oak-hornbeam forests.
Soil samples form each habitat were taken from three layers of soil profile (upper: 2 cm, middle: 5 cm and lower: 5 cm). In each habitat from each layer 40 samples, each 50 cm 3 (cylindrical cores with a diameter of 4 cm and a length of 4 cm), were taken in spring and autumn of 2006. There were 240 soil samples altogether assembled from every habitat, each 50cm 3 and up to 12cm deep (120 in each of the respective research periods). Overall, 720 soil samples were analyzed, from which after a six-day extraction in Tullgren funnels 9 099 mites were extracted, including 7 960 of the Cryptostigmata and 1 005 of the Mesostigmata. All the mites were identified to the order, and the Mesostigmata to the species with respect to all their developmental forms (MiCherdZiński 1969; błasZak 1974; bregetova 1977; hyatt 1980; karg 1993; błosZyk 1999; Mašán 2001 Mašán , 2003 Mašán & Fenďa 2004; kalúZ & Fenďa 2005; gWiaZdoWiCZ 2007 ).
Zoocenological analysis was performed using the indices of abundance (A in ind./m 2 ), dominance (D in %), constancy (C in %), species diversity (H') and evenness (J') of the communities. Abundance per square meter was calculated with respect to sampled soil layer thickness and sampled cores dimensions. The analysis results of qualitative similarity (Sorensen index), quantitative similarity (Morisita index) and qualitative-quantitative similarity (percent similarity based on Bray-Curtis index) were presented as dendrograms prepared with UPGMA method using the MVSP 3.20 (Kovach Computing Services 2010). Statistical significance of differences in abundance distribution in samples of Acari, Mesostigmata and Cryptostigmata between the studied habitats was assessed using Kruskal-Wallis and Bonferroni tests (Winer et al. 1991) . (Table 1) . Statistically significant differences in abundance distribution were not recorded only between the Mesostigmata communities inhabiting FraxinoAlnetum and Populetum albae (Fig. 1) , whereas in all other cases the established differences were statistically highly significant (P < 0.01). Overall, 17 Mesostigmata families were recorded in the studied riparian forests. In the soil of Salicetum albo-fragilis families of Veigaiidae (28.4%) and Trematuridae (18.3%) were dominant, whereas in Fraxino-Alnetum and Populetum albae representatives of the Parasitidae (27.4% and 23.7% respectively) and Rhodacaridae (23.1% and 27.4% respectively) were numerous. Altogether, 53 Mesostigmata species were recorded within the studied area and their number fluctuated between 26 in Populetum albae and 36 in Salicetum albofragilis.
Dominant species in Salicetum albo-fragilis was Veigaia nemorensis (D=28.48%, C=56.25%) and Trichouropoda ovalis (D=18.26%, C=60.00%). In the soil of FraxinoAlnetum and Populetum albae populations of Rhodacarellus silesiacus were numerous (D=20.31%, C=27.50% and D=26.67%, C=43.75% respectively), and in Populetum albae Dinychus inermis was a co-dominant species (D=13.17%, C=48.75%).
The lowest levels of diversity H' and evenness J' were accounted for Mesostigmata communities in Salicetum albo-fragilis (2.542 and 0.709 respectively), whereas their highest values (2.763 and 0.790 respectively) were recorded for Mesostigmata communities inhabiting Fraxino-Alnetum.
The highest qualitative, quantitative and percent similarities were recorded between Mesostigmata communities inhabiting Fraxino-Alnetum and Populetum albae (Fig. 2) . 
DISCUSSION
Assessing the influence of habitat conditions on the development of mite communities has been up until now analyzed in detail based on Cryptostigmata populations only (raJski 1961 (raJski , 1967 (raJski , 1968 (raJski , 1970 Wood 1967; niedbała 1969 , 1976 . Synecological groups that were marked as a result of that analysis occur in habitats with particular combination of environmental factors such as e.g. humidity, pH, salinity, vegetation type etc. Certainly, apart from basic factors such as e.g. humidity, the type of vegetation supplying the mites with nutrition in the form of dead organic matter with appropriate qualities (depending on the vegetation community) is essential in the development of Cryptostigmata communities. Such direct relationship between the saprophagous Cryptostigmata with dead organic waste made it possible to connect particular vegetation communities with Cryptostigmata communities characterized by specific (typical for the community) species structures called synusia (strenZke 1952; raJski 1961) . Based on habitats of alder swamp forests and probably riparian forests the Nanhermannia comitalis Berlese synusium was described and the conditions occurring in the soil of sweet meadows shape the Ceratozetes mediocris synusium appearing there (raJski 1961).
As a consequence of their position in the trophic structure of the ecosystem, the Mesostigmata are linked to the vegetation community type only indirectly. Predatory Gamasina can only indirectly react to the vegetation type by feeding on e.g. juvenile forms of the Cryptostigmata living there, whereas the saprophagous Uropodina are possibly more connected to the vegetation type. So far, however, the possibility of defining Mesostigmata synusia has not been researched.
The populations of Veigaia nemorensis and Trichouropoda ovalis occurring in Salicetum albo-fragilis cannot be treated as typical for that habitat due to their eurytopism (e.g. błosZyk 1999; Mašán 2001; kaCZMarek et al. 2006) . As for Rhodacarellus silesiacus that is numerous in the soil of Fraxino-Alnetum and Populetum albae, up until now it has also been listed in other habitats, including the postindustrial wasteland, as a pioneer species (karg & Freier 1995; MadeJ 2004) . Only Dinychus inermis that is co-dominant in Populetum albae is a species bearing a narrow ecological tolerance range -it is hygrophilous but occurring in different types of vegetation communities (błosZyk 1999; Mašán 2001) .
The Fraxino-Alnetum complex is characterized by a considerable habitat changeability, mainly depending on humidity, developing (at higher areas) forms similar to oak-hornbeam forests, often creating a transitory strip between alder swamp forests and typical oak-hornbeam forests. The occurrence of Populetum albae, similarly to Salicetum albo-fragilis, is connected with riverside areas, yet the former community develops at slightly higher plains (MatusZkieWiCZ 2002) . Mites of the Rhodacaridae family, whose occurrence in coniferous forest soils is limited to the deeper situated mineral layers (e.g. kaCZMarek et al. 2006), can occur numerously in the upper layers of the soil profile in soils with mull decay (e.g. in Tilio-Carpinetum) (FaleńCZyk-koZiróg personal information). Within the studied Salicetum albo-fragilis soil water level was high enough to limit the occurrence of the Rhodacaride, which was similar to the soils of wet and moist Pine forests (kaCZMarek et al. 2006) . The Rhodacaridae (primarily R. silesiacus) occurred numerously in the soils of Fraxino-Alnetum and Populetum albae due to their slightly higher locations.
CONCLUSIONS
Mesostigmata communities that would be typical for the studied riparian forests exclusively were not recorded, although the most similar communities inhabited Fraxino-Alnetum and Populetum albae that were undergoing the process of a riparian forest transforming into an oak-hornbeam forest vegetation type. In case of that group of mites, the lack of a clear relationship between the type of phytocenosis and zoocenosis is probably related to their activity and ability to migrate. The numerous occurrence of Rhodacarellus silesiacus in the soil of Fraxino-Alnetum and Populetum albae can be a good indicator of not the type of habitat but the processes that habitat undergoes. In our assessment, the occurrence of numerous R. silesiacus populations signifies the gradual processes of Fraxino-Alnetum and Populetum albae transforming into an oak-hornbeam forest vegetation type and as such it can be used to assess those processes taking place in riparian forests (irrespective of them being natural or anthropogenically induced).
